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■ld 1 

loi 

Il&ie contacts to have been made too close by the quantity 0^*273 
j^Wt. 11), the observed semidiameter being too small by that 
■amount. The final result shows unmistakeably that the effect of 
;|)he clond throngh which this set was observed had been to cnt 
;§}ff the sharp cusp altogether, and to reduce the planet more or 
;«}jess to the oblong figure artificially produced by Mr. Christie. 

" In the paper to which I have already referred (.Monthly 
Notices , vol. xxxiii. p. 562), I have stated that there can be little 
doubt that the amount of irradiation of the disk of Venus varies 
from day to day with the transparency of the atmosphere. I 
have only to add, that the preceding observations prove beyond 
question that such changes occur at much smaller intervals, and 
that near the hour of sunrise or sunset are of such magnitude 
as to require careful elimination in all observations of accuracy. 
Finally, we may conclude that for the determination of solar 
parallax by the method suggested by MM. Kruger and Dunkin, 
each limb of the planet will require to be observed simul¬ 
taneously or nearly so, in order to evade this peculiarity; and 
that had this been provided for at both northern and southern 
stations a valuable result would most probably have been 
obtained. 

Orwell Park Observatory, 

1876, December 12. 


Observations of Shooting Stars , April to December , 1876. 

By W. F. Denning, Esq., F.M.S. 

(Communicated by the Dev. B. Main , M.A., F.B. 8 .) 

The following list of 51 radiant-points were deduced from the 
paths of 766 shooting stars observed and registered at Bristol 
during the nine months, April to December, 1876. About 1,050 
were seen altogether within this period, but some of them (in¬ 
cluding a number of Perseids, Geminids, etc.) were not recorded, 
as their radiants had already been indicated with sufficient 
accuracy from other paths; and the remainder were not well 
seen, and accordingly had to be rejected. Previously to October 
my observations were made irregularly, and not often continued 
for long periods, but during the last three months of the year 
the sky was watched on every fine night for several hours, 
generally before midnight. This will account for my having 
seen many more meteors in the autumnal months than in the 
spring and summer. In October, November, and December, 
during watches amounting in the aggregate to 69^ hours, 532 
meteors were seen, and 447 of them registered. Of the total 
number observed, 322 were noted in 49 hours’ watching before 
midnight, and 210 of them in 20^ hours after midnight (chiefly 
between 3 and 6 A.M.), so that the rate of frequency A.M. 
greatly exceeded that p.m., and this was especially marked in 
November. During the preceding months I did very little work 
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Lm., and have no data to make the same comparison. The 
chief showers of the period nnder review were the Perseids 
(August 10), the Geminids (December 12), the Cassiopeids 
"July-August), the Draconids (July-August),the Muscids (Octo- 
oer 15), the Taurids I. (November 8), the Taurids II. (Decem- 
oer 6), the Aurigids (November and December 13), the Leonids 
“minor (November 25-28), etc. About 40 of the positions in¬ 
cluded in the list are redeterminations of showers already known 
or suspected, and in regard to the latter these confirmations will 
be useful. The remainder appear to be new, and were princi¬ 
pally observed in the mornings of November and December, and 
one of them (a bright and somewhat active display of slow 
meteors) was seen in the evenings—notably on December 6, when 
it supplied nearly one-half of the visible shooting stars, as did 
the Geminids on the night of December 12. A feeble and very 
late return of the Leonids was observed on the nights of Novem¬ 
ber 19-20 (or a.m. 20-21), but cloudy weather had prevented a 
look-out on the few preceding nights. From the same cause the 
Lyraids (April 19-20) entirely eluded me. The Orionids (Octo¬ 
ber 17-19) appear this year to have been but feebly shown, and 
I saw few of them; but there was much cloudy weather at about 
that time also, wholly preventing a watch on several nights, and 
thus the maximum of the shower may have escaped me, as in other 
cases, for from the results of a single year’s observation little 
can be expected to be done in determining durations and inten¬ 
sities of meteor showers, and some of the brightest and most 
transient will pass altogether unseen. It is only by observation 
extending over many successive years that so much has already 
been learned of these features in regard to many of the leading 
showers. The dates I have given in the list are those within 
which shooting stars continued to diverge from the radiants 
mentioned, and do not pretend to show the absolute periods 
over which the showers extend, though in some cases this is 
very near the truth. The list does not include some extremely 
feeble or suspected radiants, supplying 3, 4, or 5 meteors each, 
which I have held over and will endeavour to confirm another 
year. 660 shooting stars are included in the 51 radiant points 
actually specified, which comprised a large proportion of small 
meteors, the relative magnitude of the aggregate number regis¬ 
tered during the nine months being:— 

> ist^mag.^and= _ ist ma g. — 2 nd mag. =3rd mag. =4th mag. = 5th mag. and—total. 

29 55 150 182 234 116 =766 

Many fine meteors (including several fireballs) were seen in 
August (chiefly Perseids), and in December (chiefly Geminids), 
but in the spring months and in October they were generally 
very small, and the great majority 3rd-4th mag. In the list I 
have given the probable number of shooting stars recorded as 
belonging to each radiant, as this is an important detail, not only 
as showing the intensity of the shower, but also the value of 
the position deduced. I have added a column, indicating the 
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lobserved specialities of the meteors of each shower, though, obvi¬ 
ously, not much can be done in this respect from a single year’s 
;work, but it may lead to something more definite and satisfac¬ 
tory being attempted and followed out in the same direction in 
[future years. The descriptions are not by any means to be held 
[as conclusive (for the materials were often scanty, and sometimes 
" 'uncertain), but as applying only to those members of the dif¬ 
ferent systems that really came under observation, and, except 
in regard to the more active showers, they may not have afforded 
. a fair sample of the whole. Moreover, the appearance of a 
meteor is dependent in a great measure upon the position of the 
radiant point with respect to the apex of the Earth’s way. Again, 
when near the radiant the path is much foreshortened, and the 
apparent velocity much below the average of the same shower, and 
vice versa. A white meteor on the horizon w 7 ill often look ruddy, 
etc., but, notwithstanding these difficulties, the special features 
of certain showers are strongly marked and distinct from those of 
neighbouring ones, and it is an important element to consider, 
inasmuch as it frequently occurs that contemporary radiants lie 
near together (or in the same backward prolongation of a 
meteor’s track), and it is sometimes impossible to accord the true 
focus, unless such details are noted and taken into the account. 
In some systems these specialities of appearance or motion are 
strikingly evident, and serve (almost as unerringly as direction 
of path) to indicate the real centres of emanation. Thus, as in¬ 
stances of extreme velocity, there are the Polarids (September- 
October), Gemellids (October-November), Draconids, etc. ; and 
as samples of slow motion, the Aquilids (July-August), the 
Piscids (September-October), the Geminids (December), etc. 
In the same column I have also given in a few instances the 
dates of observed maximum or greatest activity. 

I have subjoined a list of the observed paths of 85 bright shoot¬ 
ing stars recorded during the nine months. These will be useful 
to compare with the observations of others who may have seen 
some of them and can afford materials for the calculation of the 
heights, etc. The magnitudes given are intended to show the 
maximum brilliancy, and the comparisons are with planets and 
stars of the 1st mag. I have endeavoured to give the direction 
of the paths with as much accuracy as possible, as this is im¬ 
portant in the finding of the true radiants, a column of which I 
have affixed, indicating them. Some details of motion and ap¬ 
pearance are also added, but these are somewhat incomplete, 
especially those relating to colour. Generally, however, I found 
the slow meteors more or less ruddy, while the rapid ones 
appeared almost invariably white. Several fine meteors, ap¬ 
parently from the radiant in Gemini (36), belonged to the latter 
class, while others (of the same system P) were noted very slow 
and red. This anomaly may perhaps be explained by the as¬ 
sumption of a double contemporary shower in Gemini , as in the 
ease of the Perseids and Cassiopeids (August), and the Leonids 
and Leonids minor (November). 
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